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Parking Location System Based on CSS Technology
and TOA Algorithm

Li Guoliang, Ding Shijian,Wang Yang,Meng Boyuan, Sun Hangjia
(School of Physics and Technology, Nanjing Normal University , Nanjing 210023 ,China)

Abstract: In order to solve the great difficult problem of finding the car and the complex site of large car park ,an indoor
parking lot’ s wireless positioning system based on Chirp Spread Spectrum technology is put forward. In this paper, the
whole plan is provided, including the working principle, system design and the way to realize it. This system ascertains
the position of the car by CSS technology and time of arrival Positioning algorithm in order to improve user’ efficiency to
find their cars. According to the experimental result, the positioning result is reliable , accurate and stable. What s more,
this technology has a certain application prospect.
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Table 2 The compare of CSS and other communication technology
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Fig.2 Schematic diagram of parking positioning principle
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Fig.3 Topological structure diagram of positioning results
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Fig.5 The circuit principle diagram of base station and locating tag
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Fig.6 Physical map of locating tag for experiment

(bybR2& /s FFMCURE bR

(MCU) \NanoPAN5375 SFPATARR B R 2 L R oL YR SRR H 2 A5 T A, 8 3 SR AR 1 A AL i B 5 R
R0 5 RN 9 A5 . STM32F103CB o4 il #5% 7 57 28 1 £k iy b B R A A7, NanoPANS375 S Aiife
PR CSS BEAR 58 UL 5 B TBOR IR ] A 81 55 ) e
I 2 I 3 56 sl 3 xR T R A ) R ) A R A L T RS A i 2 Al 4.(b) B, DU i
PEIR 282 1100 A& . FE3k 5 78 (L FR 2 Protel Ji

- FEE It A DX A T e i e T 5, g

r-——- - -7~ 1
p | I
NanoPAN5375 STM32F103CBf{# . i}
SR — Pl sECy) " NanoPANS5375| | STM32F103CBfi | S ARy :
N " AR FehlgsMcu) [ | % W5500 |
[WELS &l I
Tr 2.5V H 2.5V oy ﬂz.sv ITZ-SV I sV 2 [
; | I
'=(>| TFSRHL IR I—|—— [FEa
g A 3 |
RS ER (EE H th : 4.2v) X |
L 1
(a) FENLARZLEFIHE K] (b) FEHGLEFIHE ]
B4 RELEHTRIEER
Fig.4 Node block diagram of system structure
e
SBEEY S 4 ud
_ S5 o> R7 fo20
e ajg n ANT 1
oZ oo wls|en ANT
35 E Nl U2 OR™ ANT SMT!
é o] E E 20U v¥onuo Nen <t
fad 55 DIOI ks 525 32 SPISSND.
é‘d‘ Zag=k nPONRESET D100 13 ] BIIOL gg%;g E%é>€ SPISSN UCRSTZ™ GND
ZQ:\:\gN—ég§§<‘ V2SNF——1 PONRESET S9%% = 3 uCIRQ 55+ IR V25N
GzZCUcRREZZE e [\ £ GNp[2Z M
>0S9SR I BAAAA ND! 16| éND 22229 aoen®,  ¢np [27] GND
WakeUp __R1 56565 )
SRRl = ] Go<GE
ul R4 [ NANOPANS375
LESEEBgERiZ pro2 A RS
ggﬁgmn«mmmmmm OR =) al =al-
SPISSN2_25 >~ 12 % V23N & ZZ]©
SPICLKZ 26 | FB12 A2 T PONRESET cy @ "%z
PBI3 PAI osc ol
MISOSPITXD2_27 | pois PAO WAUP | 10___DIIO3 UTI GND
MOSISPIRXD3 28 | {31% VODA V25N xz
UARTI_CK_29 8GN oD 30PE
PA8 VSSA
UARTI_TX_30 7__nRST -
UARTI RX 31| TAT) PDIOSC T 0SC OUT
CANRXDM 32 pa}} PDOOSC TN | 5__OSCIN 16M 0sc INI
CANRX/DP_33| N7
IS5 PAL2 PC15/0SC32_OUT GND 3()PE
GND3| PALS PCI4/0SC32 IN [=5——— 22pF +4, 2v Li 0
] VSS PCI3/TAMPER/RTC —— ,—Aniﬁ
V25N_36 | vpp 2 13 RRTCITI— vBar 2.5V
2 w7 L1 VOUT
| B 768K
Tomginon Quand |—|GND
LcmmmmmOmmng
AepAnapa Mo s> > 22pF
STM32F103CB
ool — | o~ oof
A e R R 1
R RIRE [BE =
RRREC SRS
2% % ] SIS
et
>

- 67 -



B IV 24 (T AR AR RR) 551555 3 M (20154F)

W W ASTAS i
4.1 TEMNEE

RIS VEHE— A K T2 29 80 mx50 m TR K T I % Y
P ZE A I AR5 42 I 1 S PR R O0 (Can e i)
(04 ) KR R 45 S A5 2R 7 X R P 1 7 e s, [
HAR A DX =T X 20 A3 5 B, B4~ D8R AT {52 5 5 4 7R 4=
e

B 3 DX A B — N FR B, RS R B AR 3 A
FEuly | AR o AR A A - — T TR ST TOA I 57 R
AT, 3R 28 T — s — N0 Dy — T, DU 0 10 20 30 40 50 60 70 80 X

FEN I

ok 54 B B e G (5 WL 2 0% A7 BREEARSETER

Fig.7 Sketch map of indoor parking
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Table 3 Measured data of the parking lot and error analysis
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